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Summary: In Benin, people have a rich ethnobotanical knowledge of plant species, reflecting the cultural and ecological 
diversity of their environment. Several studies were focused on the question of how valuable are plant species for local com-
munities. However, there has been very little research interest in the orchid species in spite of the importance of orchids in 
the livelihood of the local people. This study examined the use and differences in knowledge of local people of orchids in the 
Sudanian zone of Benin. An ethnobotanical study was conducted amongst the four main socio-economic and ethnic groups 
from six villages around the Pendjari Biosphere Reserve in Benin. One hundred and sixty people participated in this study. 
Data were gathered using semi-structured individual interviews and analysed using quantitative ethnobotanical methods. 29 
different types of use were recorded and can be grouped into four main use categories: medicinal, veterinary, spiritual and 
food. There were differences in orchid utilization among the ethnic groups, gender and age. The knowledge of orchid uses 
was significantly affected by the ethnic group and the age of the respondent. Unlike young educated generations, most adults 
and elders, especially women, had a more comprehensive knowledge of orchid uses. Calyptrochilum christianum, the most 
used orchid, was mentioned in more than 50% of the types of orchid use. The Gourmantché and Waama tribe had more 
knowledge on orchid use whereas the Berba tribe had less knowledge. Three orchid species (Habenaria cirrhata, Eulophia 
horsfallii and Nervilia bicarinata) were reported as food. Orchids had low use value ranging from 0.01 (Eulophia spp) to 0.2 
(C. christianum). The controlled access to the biosphere reserve and rural exodus can explain the lack of indigenous know-
ledge transfer of orchid use and value from elders to the young generation.
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Connaissances endogènes et usages des orchidées au Bénin, Afrique de l'Ouest
Résumé: Au Bénin, les connaissances ethnobotaniques sont riches et variées, reflétant la diversité culturelle et écologique en 
place. De nombreuses études ont porté sur la question de l’utilité des plantes pour les communautés locales. Cependant, peu 
de travaux ce sont intéressés aux orchidées, malgré leur importance pour le bien-être des populations locales. Cette étude a 
examiné l'importance et la variation des connaissances locales sur l’usage des orchidées dans la zone soudanienne au Bénin. 
Une étude ethnobotanique a été conduite dans les quatre principaux groupes socioéconomiques et ethniques représentés par 
six villages autour de la Réserve de Biosphère de la Pendjari. Cent soixante personnes ont été enquêtées. Les données ont été 
recueillies à l'aide d'entrevues individuelles semi-structurées et analysées suivant les méthodes ethnobotaniques quantitatives. 
Au total, 29 différents types d'usages ont été enregistrées et peuvent être regroupées en quatre catégories: médecine, vétéri-
naire, spirituel et alimentaire. Il y a une variation des usages faits des orchidées aussi bien suivant les groupes ethniques, le 
genre que de l'âge. Le niveau de connaissance des usages faits des orchidées est significativement influencé par le groupe 
ethnique et l'âge du répondant. Contrairement aux jeunes générations scolarisées, la plupart des adultes et personnes âgées, 
en particulier les femmes, ont une plus grande connaissance des usages possible des orchidées. Calyptrochilum christianum, 
l'orchidée la plus utilisée, a été mentionnée dans plus de 50% des types d’usages. Les Gourmantché et les Waama ont plus 
de connaissances sur l'utilisation des orchidées tandis que les Berba en ont moins. Trois espèces d’orchidées (Habenaria 
cirrhata, Eulophia horsfallii et Nervilia bicarinata) ont été rapportées comme utilisées dans l’alimentation. Les orchidées 
en générale ont une faible valeur d'usage, valeurs allant de 0,01 (Eulophia spp) à 0,2 (C. christianum). L'accès contrôlé à la 
réserve de biosphère et l’exode rural pourraient expliquer la rupture apparente du transfert des savoirs sur les usages et valeur 
des orchidées des anciens aux jeunes générations.
Mots clés: orchidée, valeur d'usage, connaissances écologiques traditionnelles, conservation
Wahrnehmung und Verwendung von  Orchideen durch die einheimische Bevölkerung in Benin, 
Westafrika
Zusammenfassung: In Benin haben die Menschen ein reiches ethnobotanisches Wissen über, das die kulturelle und ökolo-
gische Vielfalt ihrer Umwelt widerspiegelt. Mehrere Studien befassten sich mit der Frage, wie wertvoll Pflanzenarten für lo-
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dance and distribution ranges of many terrestrial orchids 
have largely declined (Subedi et al. 2013, Vogt-Schilb et 
al. 2015), sustainable conservation of the wild orchids is 
universally of interest (Newman 2009). This is especially 
important in order to protect the valuable orchid species in 
their natural habitat as orchids are very sensitive to ecologi-
cal disturbances (Johnson 2012).
Previously, most of the studies focused on Asian orchid 
species (Pemberton et al. 2008, Acharya et al. 2011, Lee 
2011); and on the Africa continent, mostly on the eastern 
and southern regions (Johnson 1996, Martin & Johnson 
2007, Peter & Johnson 2014), with little emphasis on the 
West African ecosystems. Interests of scientists in Benin 
mainly covered the distribution range, demography, genetics 
and morphotype variability of indigenous fruit tree species 
(Assogbadjo 2006, Gaoue 2008, Ekué 2009, Avocèvou 
2011, Fandohan 2011, Gouwakinnou 2011, Koura 2013, 
Vihotogbé et al. 2014). There has been very little interest 
in the orchid group in spite of their importance in the liveli-
hood of local populations (Sanford 1971, Berhaut 1967, 
Akoègninou et al. 2006, Lisowski 2009, Fandohan 2011). 
Given the importance of the orchids to the local population, 
and the unique climatic and habitat conditions of West Afri-
can savannas (Ouédraogo 2009, Nacoulma 2012, Assédé 
2014), a preliminary study capitalizing on the indigenous 
knowledge on the orchid species was warranted in order to 
devise some conservation actions on the species.
In order to account for variability within and among ethno-
botanical knowledge, the factors such as gender, age, eth-
nicity, profession, religion and cultural beliefs were high-
lighted in previous studies in Benin (Assogbadjo et al. 
2008, Vodouhê et al. 2009, Fandohan et al. 2010, Gouwa-
kinnou et al. 2011, Houessou et al. 2012) and other coun-
tries (Grassi et al. 2004, Leakey et al. 2000, Muok 2005, 
Pieroni et al. 2015). Thus, understanding the importance of 
orchids for local populations has to include such parameters. 
In this study, we document the traditional knowledge of the 
orchid species in West Africa and provide managers with 
information required for implementing a sustainable and 
inclusive conservation program for these ecologically and 
economically important plant species. Specifically, we aim: 
(1) to analyze the traditional knowledge and use of orchid 
species among ethnical groups, (2) to determine the cultural 
1 Introduction 
Biodiversity conservation measures are strengthened by tra-
ditional knowledge (Medhi & Chakrabarti 2009, Parrot-
ta & Trosper 2012). Traditional knowledge is thus an im-
portant factor for sustainability of natural resource manage-
ment (Gadgil et al. 2000, Barrow et al. 2002). Orchids are 
herbaceous plants (Tiwari et al. 2012) which can be terres-
trial, epiphytic or saprophytic (Acharya & Rokaya 2010). 
They belong to the Orchidaceae, an exceptionally diverse 
family and one of the largest and highly evolved families of 
flowering plants (Huynh et al. 2009, Acharya et al. 2011, 
Kant et al. 2012). The Orchid family shows a high pheno-
typic diversity. Orchids are abundant in tropical rainforests 
and areas with relatively stable climates (Gravendeel et 
al. 2004, Dressler 2005). They are mostly known for their 
beautiful flowers (Cakova 2013), making them a source of 
great economic value in the horticultural industry (Hamisy 
2007, Kasulo et al. 2009). In addition to their ornamen-
tal and ecological importance, orchids are also known for 
their medicinal use (Nyomora 2005, Hamisy 2007, Dash et 
al. 2008, Jalal et al. 2008, Deb et al. 2009, Kasulo et al. 
2009, Behera et al. 2013, Pant & Raskoti 2013, Subedi 
et al. 2013). Orchid molecules were reported as important 
in reducing fevers, increasing the white blood cell count, 
and functioning as antimalarial and anti-cancer agents (Ti-
wari et al. 2012). In India, Eulophia herbacea Lindl. and 
Habenaria marginata Colebr. were respectively used to tre-
at Rheumatism and Mental deficiency (Tiwari et al. 2012). 
During the last decade, several studies focused on the ecolo-
gy and ethnobotanical knowledge of orchids (Juillet 2006, 
Jalal et al. 2008, Kasulo et al. 2009, Acharya et al. 2011, 
Johnson 2012, Abe & Ohtani 2013, Behera et al. 2013, 
Bayman et al. 2016). 
Reports covering management and socio-economic aspects 
included the unsustainable harvesting (Hemley 1994, Da-
venport & Ndangalasi 2003, Vogt-Schilb et al. 2015), 
habitat fragmentation (Newman 2009, Johnson 2012, 
Kant et al. 2012), economic pressure, and poor investment 
in design and implementation of forest management. Other 
concerns mentioned include inadequate legislation on su-
stained non-timber resource exploitation, lack of sufficient 
knowledge about the resources (Guedje et al. 2003) and 
community-based management of orchids (Medhi & Cha-
krabarti 2009, Reimer & Walter 2013). Since the abun-
kale Gemeinschaften sind. Trotz der Bedeutung der Orchideen für den Lebensunterhalt der lokalen Bevölkerung gab es aber 
nur wenig Forschungsinteresse an den Orchideenarten. Die vorliegende Studie untersuchte die Unterschiede im Gebrauch 
und im Wissen der lokalen Leute von Orchideen in der sudanischen Zone von Benin. Die Studie wurde unter den vier wich-
tigsten sozioökonomischen und ethnischen Gruppen aus sechs Dörfern rund um das Biosphärenreservat Pendjari in Benin 
durchgeführt. Einhundertsechzig Personen nahmen an dieser Studie teil. Die Daten wurden mit Hilfe von semi-strukturierten 
Einzelinterviews erhoben und mittels quantitativer ethnobotanischer Methoden analysiert. 29 verschiedene Anwendungsarten 
wurden erfasst und können in vier Hauptnutzungskategorien unterteilt werden: Arzneimittel, Veterinärmedizin, Spirituelles 
und Lebensmittel. Es gab Unterschiede in der Verwendung von Orchideen unter den ethnischen Gruppen, Geschlecht und 
Alter. Das Wissen über die Verwendung von Orchideen wurde maßgeblich von der ethnischen Gruppe und dem Alter der 
Befragten beeinflusst. Anders als junge gebildete Generationen hatten die meisten Erwachsenen und Ältesten, insbesondere 
Frauen, ein umfassenderes Wissen über die Verwendung von Orchideen. Calyptrochilum christianum, die am häufigsten ver-
wendete Orchidee, wurde in mehr als 50% der Orchideenarten erwähnt. Der Stamm der Gourmantché und Waama hatte mehr 
Wissen über die Verwendung von Orchideen, während der Berba Stamm weniger Wissen besaß. Drei Orchideenarten (Habe-
naria cirrhata, Eulophia horsfallii und Nervilia bicarinata) wurden als Nahrung gemeldet. Orchideen hatten einen niedrigen 
Nutzwert im Bereich von 0,01 (Eulophia spp) bis 0,2 (C. christianum). Der kontrollierte Zugang zum Biosphärenreservat 
und die Landflucht können den Mangel an Weitergabe des Wissens der Älteren über die Orchideennutzung und deren Wert 
des Wissens an die jüngere Generation erklären.
Schlagworte: Orchideen, Nutzwert, traditionelles ökologisches Wissen, Naturschutz
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photo guide to assist in species identification. The scientific 
names of orchid species were checked, using The Plant List 
(www.theplantlist.com). Representative individuals of each 
recorded species were sampled and conserved in the Natio-
nal Herbarium of the Republic of Benin. Traditional leaders 
in the study area were contacted for permission before the 
surveys were conducted. The study included the four main 
socio-economic and ethnic groups (Gourmantché, Waama, 
Berba, Fulani) from six villages (Tanougou, Sangou, Na-
nébou, Bournissou, Dassari, Tiélé) around the PBR (Fig. 
1). The survey focused on the head of the household as our 
sampling unit. Twenty men and 20 women were interviewed 
in each ethnic group across the sampled villages, translating 
into 160 respondents (Table 1). Both qualitative and quan-
titative methods were used to collect data (Fandohan et 
al. 2010). In order to triangulate the information from the 
survey, three techniques (questionnaire; semi-structured 
interviews and group meetings) (after Bless et al. 2013) 
were used to collect the data on orchid use. During inter-
views, a clear photo guideline showing the different parts 
of each orchid species, as well as a fresh sample, was used. 
Open-ended questions were asked about the plants used in 
the area. The respondents were asked to describe the use of 
each orchid species and its plant parts (roots, leaves, fruit 
and whole plant). The vernacular name of each orchid was 
also recorded. 
2.3 Data analysis
2.3.1 Knowledge and uses of orchids across ethnic 
groups
The data were first arranged according to their category of 
use. The Multiple Correspondence Analysis (MCA) was 
used to disentangle the pattern of relationships between 
the orchid species and their use by the local people. MCA 
is a multivariate method analyzing the systematic patterns 
of variation of nominal categorical variables comprising 
importance of orchid species, (3) to identify the main fac-
tors that affect the knowledge of orchid species.
2 Methods
2.1 Study area
The research was conducted in the north-western part of 
the Republic of Benin (Figure 1) around the Pendjari Bi-
osphere Reserve (PBR) in the Atakora Province. The area 
is the most disadvantaged area in Republic of Benin with 
the majority of people being poor, or vulnerable to pover-
ty (Adégbidi et al. 1999, Martin 2000). The PBR is sur-
rounded by 20 villages (estimated at 30,000 inhabitants) 
with the people practising subsistence agriculture (mainly 
yams, maize, sorghum) as main activity, and livestock hus-
bandry (CENAGREF 2016). The local population depends 
on the resources from the reserve and thus have extensive 
knowledge of the natural resources of the area (Djossa et 
al. 2008). The climatic regime is tropical with a unimodal 
rainfall with five month dry period (November–March). 
The mean annual rainfall is 1,000 mm with a mean tempe-
rature of 25–33°C (CENAGREF 2016). The vegetation of 
the Sudanian zone is dominated by savannas with patches of 
woodlands and gallery forests. The main tree species inclu-
de Terminalia avicennioides, Combretum collinum, Crosso-
pteryx febrifuga, Anogeissus leiocarpa, Khaya senegalensis, 
Burkea africana, Detarium microcarpum, Gardenia spp and 
Acacia spp.
2.2 Sampling design and data collection
In 2015, a study was undertaken, in collaboration with lo-
cal leaders with experience and interest in indigenous plant 
uses, to develop a check list of different orchid species in-
side the protected area and its surroundings (Assédé et al. 
2017). That check list was used to design and develop a 
Fig. 1:  Study area/milieu d’étude: (a) map of the Republic of Benin showing position of the Pendjari Biosphere Reserve (PBR)/ carte de la Répu-
blique du Bénin montrant la position de la Réserve de Biosphère de la Pendjari; (b) map of the PBR and the surrounding villages/ carte de 
la PBR et des villages environnants. 
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several levels. Each of these levels was coded as a binary 
variable. The analysis was performed on the respondents 
having knowledge on orchid species, described by seven 
categorical dependent variables : gender (male and female), 
age (≤ 40, 40-60 and ≥ 60 years), education (educated and 
non-educated), ethnic group (Berba, Waama, Gourmantché, 
Fulani), use (medicinal, veterinary, spiritual, food), the part 
used (leaves, fruit, root, whole plant) and orchid species 
(Habenaria schimperiana, H. cirrhata, Eulophia guineen-
sis, Nervilia kotschyi, Calyptrochilum christianum; only 
species with at least two categories of use were included in 
the analysis). The section of the old respondents (≥60 years) 
was considered while the adults were subdivided into two 
subclasses (young: ≤40 years and mature: 40-60 years) to 
test if young people have less knowledge about orchids. The 
packages FactoMineR and ggplot2 of R3.3.1 (R Core Team 
2014) were used.
2.3.2 Cultural importance of orchid species
The importance of the orchid species was assessed using the 
cultural importance index (CIs), computed for each orchid 
species in each category of use (medicinal, spiritual, veteri-
nary and food) and in total (CI). The CIs was defined as the 
sum of the proportion of informants that mention each spe-
cies use (Tardío & Pardo-de-Santayana 2008, Sujarwoa 
& Canevab 2016). The CI is the sum of the (CIs) for the four 
categories of use.
URui was the number of informants ‘i’ who mentioned the 
use-category ‘u’ for the species ‘s’ and N was the total 
number of informants involved in the study. The theoretical 
maximum value of the CIs was the total number of different 
use-categories, reached in the unlikely case that all the in-
formants would mention the use of the orchid species in all 
the use-categories (medicinal, spiritual, veterinary and food) 
of the study (Tardío & Pardo-de-Santayana 2008).
2.3.3 Factors affecting the folk knowledge of orchid spe-
cies
Knowledge of orchid species was quantified as the number 
of uses cited by each interviewee. This response variable is 
typically discrete. Because count data in ecology are often 
overdispersed (Ver Hoef & Boveng 2007), the appropri-
ate probability model was selected by comparing Poisson 
regression, quasi-Poisson regression and negative binomi-
al regression based on a diagnostic plot of the empirical fit 
of the variance (using averaged squared residuals) to mean 
relationship. The negative binomial was a better fit to the 
overall variance–mean relationship. Therefore, the nega-
tive binomial regression was used to assess the influence 
of age, gender (female and male), education (educated and 
non-educated) and ethnic group (Waama, Fulani, Gourmant-
ché and Berba) on folk knowledge of orchid species. It al-
lowed for the modelling of a wide range of count response 
variables by one or more continuous or binary independent 
variables (predictor variables) (Hilb 2011). Among the pre-
dictors, only age is a continuous variable. So, a reference 
category was set up for each of the other predictors: female 
for gender, Berba for ethnic groups and educated for educa-
tion. Analyses were performed using ‘glm.nb’ function from 
the MASS package of the software R 3.3.1 (R Core Team 
2014).
3 Results
3.1 Knowledge and uses of orchid across ethnic groups
3.1.1 List of recorded orchid species and their uses
Twelve orchid species were recorded: Calyptrochilum chri-
styanum (Rchb.f.), Cyrtorchis arcuate (Lindl.) Schltr., Eu-
lophia spp, Eulophia guineensis Lindl., Eulophia horsfallii 
(Bateman) Summerh., Habenaria cirrhata (Lindl.) Rchb. 
f., Habenaria filicornis Lindl., Habenaria schimperiana 
Hochst. ex A.Rich., Nervilia bicarinata (Blume) Schltr., 
Nervilia kotschyi (Rchb.f.) Schltr., Platycoryne paludosa 
(Lindl.) Rolfe, Plectrelminthus caudatus (Lindl.) Summerh.. 
Overall, 29 different types of use were mentioned for the or-
chid species recorded used in this study and grouped into 
four main use categories: medicinal, food, veterinary and 
spiritual (Tables 2). Calyptrochilum christyanum, the most 
common epiphytic orchids was the only one used for me-
dicinal, veterinary and spiritual purposes. It was mentioned 
in more than 50% of the types of orchid use. Used to treat 
painful menstrual cycle of the women and chicken diseases, 
C. christyanum was also reported to present antimalarial 
properties. 
3.1.2 Knowledge on orchid species according to the eth-
nic groups
From this study, 66.7% of the orchid species were known 
and used by local people. H. filicornis, P. paludosa, P. cau-
datus and C. arcuata were not identified by local people. 
About half (56.25%) of the respondents knew and used at 
Berba Fulani Gourmantche Waama Total
Respondent class M W M W M W M W
Adult (<40 years) 6 8 8 9 2 6 6 6 51
Adult (40-60 years) 7 6 7 6 9 7 7 7 56
Old (≥ 60 years) 7 6 5 5 9 7 7 7 53
Total 20 20 20 20 20 20 20 20 160
M= men, W= women.
Table 1:  Characteristics of respondents in terms of number of participants per age, ethnic and gender / Charactéristiques des enquêtés en 
term de participants suivant l'âge, l'ethnic et le genre.
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least one of the recorded orchid species. They were domina-
ted by the Gourmantché (33.7%) and Waama (33.6%) ethnic 
groups. The local names of orchids varied among the ethnic 
groups and the specific uses (Table 2). The Fulani and Waa-
ma reported each 31% of the specific uses of orchid species. 
The Gourmantché and Berba were aware of respectively 
34.5% and 21%.
3.1.3 Relationship between orchid species use pattern 
and ethnic groups
Figure 2 presents the results of the MCA. The contours lines 
express the density of the respondents.  The variables age 
and education are the most correlated with axis 1 (r = 0.7 
and 0.6 respectively), while the variables gender, use and 
ethnic are the most correlated with axis 2 (respectively r = 
0.6, 0.5 and 0.7). Most of the respondents were not educa-
ted. The knowledge of orchid species varied among educa-
tional status, age, gender and ethnic group of respondents. 
From the surveyed ethnic groups, non-educated, mature and 
old people (40 to more than 50 years old) and women had 
more knowledge of orchids (Fig. 2). The women used more 
of the orchids in medicine while the men (more than 60 
years old) used them for spiritual and veterinary purposes. 
Most of them were not educated. In the Fulani group, the 
knowledge of orchids was more recorded with women of 
40-60 years old.  They used the root and fruit of E. guineen-
sis in medicine to treat several diseases. C. christianum was 
both used in veterinary (by the Gourmantché) and for spiri-
tual purposes (by the Berba). The Berba also used N. kost-
chyi for spiritual purposes. From the recorded orchids, only 
Table 2:   Category of use, specific uses and vernacular names of orchid species per ethnic groups / Catégories d'usage, usages spécifiques 
et noms en langues vernaculaires des espèces d'orchidées par groupe ethnique.
Category 
of use





Kognialé/Otingbamo Gourmantche Painful menstruation, Speed up walk of baby, Swollen feet
Kouayouri Berba Malaria, Snake bite, Speed up walk of baby
Tiwahounga/Tiwaanga Waama Faith disease, Speed up walk for baby
Eulophia guineensis
Tipotchatchari Gourmantche Swollen feet
Koukoadatouwo Berba Cough
Tigankouga Waama Stomach-ache
Albatcha/Douhoundouho Fulani Fever, Stomach-ache
Eulophia sp
Koukoadatou/Minansoari Berba Cough, Laxative
Bissifabitibou Waama Speed up walk of baby
Habenaria cirrhata Balasa Fulani Bracing
Habenaria schimperiana Monmongué Fulani Eyesight
Nervilia bicarinata
Yinpaye Gourmantche Fever
Yinpaye Berba Muscle pain
Yinpaye Waama Stomach-ache
Loérehé/Taibè Fulani To urinate well/Jaundice
Nervilia kostchyi Tipotchatchari Gourmantche Painful menstruation
Léguédia/Bodi Fulani Cough, Stomach-ache
Spiritual
Calyptrochilum christianum
Tiwahounga/Tiwaanga Waama Luck, Power of prophecy
Wiriwinou Fulani Power of disappearance
Eulophia guineensis Potatiya Waama Against the twin spirits
Nervilia bicarinata
Pouri-gnan Berba Power of prophecy
Yinpaye Waama Against the spirit of a deceased, witchcraft, against the twin spirits
Food





Nervilia bicarinata Yinpaye Gourmantche Sauce
Veterinary
Calyptrochilum christianum Kognialé/Otingbamo Gourmantche Chicken disease
Habenaria cirrhata Bouboahoun Berba Chicken disease
1Scientific names follow/Les noms scientifiques suivent The Plant List (www.theplantlist.com); 2Vernacular names written were confirmed by the 




H. cirrhata, E. horsfallii and N. bicarinata were reported as 
food (Table 2) and mainly by the young Gourmantché eth-
nic group (Fig. 2). They are also the most educated, but with 
less knowledge of orchid species uses.
3.2 Cultural Importance Index Value of orchid species
Table 3 shows the contribution of each category of use to 
the total cultural importance index (CI) of the orchid spe-
cies. Orchid species were mainly used for medicine and 
spiritual purposes by the respondents. They were not really 
used as food by most ethnic groups. Calyptrochilum christi-
anum, represented the orchid with the most cultural signifi-
cance according to the CI index (Table 3). The species had 
the highest CIs in medicinal use-category (0.17), as well as 
for the total CI (respectively 0.2). Habenaria schimperiana 
and Eulophia horsfallii were the orchids with the least cul-
tural importance according to the respondents.
3.3 Factors affecting the knowledges of orchid species
Two variables were significant in determining indigenous 
knowledge on orchid species (Table 4). The estimate asso-
ciated with the variable age is positive; meaning that more 
people get older, more their knowledge on orchid species 
increases. Similarly, the estimate associated with the ethnic 
group Waama is positive and significant. So, people from 
the ethnic group Waama have more knowledge on orchid 
species than people from the reference ethnic group Ber-
ba. In the opposite, the estimates associated with the ethnic 
groups Gourmantché and Fulani are not significant. People 
belonging to these ethnic groups have similar knowledge on 
orchid species as the reference ethnic group Berba. As far 
as the variable gender is concerned, the estimate is not si-
gnificant meaning that knowledge on orchid species did not 
vary between sexes. Finally, the estimate associate with the 
education is not significant. Thus, there is not a significant 
difference between knowledge of formal education and illi-
terates’ people on orchid species.
4 Discussion
4.1 Knowledges and Cultural Value of Orchid Species 
Across Ethnic Groups
The study found significant ethnic and age variation in the 
knowledge and value of the uses of orchids by different 
socio-cultural groups around the Pendjari Biosphere Reser-
ve (PBR). Such inter-ethnic differences have been reported 
elsewhere in Benin, including the Ottamari and Dendi with 
regards to the baobab (Adansonia digitate L.) tree (De Ca-
luwé et al. 2009) and the Fulani and Gourmantché with 
regards to the tamarind (Tamarindus indica L.) tree (Fan-
Fig. 2:  Multiple Component Analysis of uses of Orchid species. 
Projection on the two dimensions (Dim.1 and Dim.2). The 
proportion of explained inertia was 62.4%. C_christianum = 
Calyptrochilum christyanum; N_kotschyi = Nervilia kotschyi; 
E_guineensis = Eulophia guineensis; H_cirrata = Habenaria 
cirrhata; Forty_fifty = 40 to 50 years old; More_fifty = More 
than 50 years old; Less_forty = less than 40 years old; Gour-
ma = Gourmantche; Veterin = Veterinary; Med = Medicine; 
Spirit = Spiritual; N_Educ = not educated; Educ = Educated; 
Ind = Individual; M = Men; F = women; Gray line = densi-
ty curves of the respondents. / Analyse en composants mul-
tiples des usages des espèces d'orchidées. Projection sur les 
deux axes (axe.1 et axe.2). La proportion d'inertie expliquée 
est 62,4%. C_christianum = Calyptrochilum christyanum; 
N_kotschyi = Nervilia kotschyi; E_guineensis = Eulophia 
guineensis; H_cirrata = Habenaria cirrhata; Forty_fifty = 40 
à 50 ans; More_fifty = plus de 50 ans; Less_forty = moins 
de 40 ans; Gourma = Gourmantche; Veterin = Vétérinaire; 
Med = Médecine; Spirit = Spirituelle; N_Educ = non in-
struits; Educ = instruits; Ind = Individus; M = Hommes; F = 
Femmes; Gray line = Courbe de densité des enquêtés.
Orchid species Category of uses (CIs) Total CI
Veterinary Medicinal Spiritual Food
Calyptrochilum christianum 0.01 0.17 0.02 0 0.2
Nervilia kostchyi 0 0.04 0.06 0 0.1
Eulophia guineensis 0 0.09 0.01 0 0.1
Nervillia bicarinata 0 0.06 0.01 0.02 0.09
Habenaria cirrhata 0.01 0.01 0 0.03 0.05
Eulophia spp 0 0.03 0 0 0.03
Habenaria schimperiana 0 0.01 0 0 0.01
Eulophia horsfallii 0 0 0 0.01 0.01
Total 0.02 0.41 0.1 0.06
Table 3:  Cultural importance index (CI) value of orchid species, with the CIs component of the category of use / Valeur de l'indice 
d'importance culturelle (CI) des espèces d'orchidées, avec la composante CIs de la catégorie d'usage.
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dohan et al. 2010). More than sixty percent of inventoried 
orchid species were really known by the local population. 
In fact, some orchids recorded in savanna of the protected 
area were not recognized by the local people. These orchids 
were absent from the immediate area (farmlands) of local 
people probably because their habitat has been modified by 
logging, shifting cultivation and other agriculture activities. 
Assédé et al. (2012) have reported that several native spe-
cies disappeared from surrounding areas of the reserve be-
cause of anthropogenic activities and now only remained in 
the protected zones. Nevertheless, the remaining gallery fo-
rests in the farmlands still conserve their original vegetation 
and some orchid species of gallery forests can be collected. 
As reported by Gouwakinnou et al. (2011), the importance 
of orchid species for the local population may also depend 
on their occurrence in the area. For example, high cultural 
importance of Calyptrochilum christianum, Eulophia gui-
neensis and Nervilia kostchyi could be attributed to their 
occurrence and abundance in gallery forests of unprotected 
areas. Statistically, Tardío & Pardo-de-Santayana (2008) 
found a positive and significant correlation between the 
number of uses and the frequency of citation of the species 
by local communities. According to the authors, the more 
versatile a plant is, the more widespread is its usefulness. 
However, previous studies have highlighted that plant spe-
cies are not always valued equally by local communities 
(Vodouhê et al. 2009, Gouwakinnou et al. 2011) and the 
relationship between local availability and use values was 
found to be weak in some cases (Cunha & Albuquerque 
2006, Lucena et al. 2007).
Interestingly, the local name of recorded orchid species va-
ries globally from one ethnic group to another. The name of 
the species in the local language may vary according to its 
uses. Sometimes when a type of use is common to two eth-
nic groups, then the species may have the same name at the 
level of the two social groups (Fandohan et al. 2010, Gou-
wakinnou et al. 2011).
It emerged from the survey that orchids were very little 
known and most used for medicinal and spiritual purposes. 
This finding is in accordance with Kasulo et al. (2009) who 
reported that wild orchids in Malawi were more widely used 
in medicine. However, this restricted knowledge of orchids 
was very deep within the Waama and Gourmantché groups. 
This could be linked to their proximity to the reserve and the 
limited influence of modern habits on these socio-cultural 
groups. Indeed, the old Waama and Gourmantché women 
were shown to have an extensive medicinal knowledge of 
orchid uses. These uses were mainly related to infant is-
sues. For example, C. christianum, the most common orchid 
species and widely known by the respondents, was used by 
21% of the respondents to accelerate the walking stage for 
kids. The fact that only the old women had this knowledge 
could lead to a break in indigenous knowledge transfer to 
new generations. This result was also reported by Fando-
han et al. (2010) with regard to tamarind uses. The high ru-
ral exodus observed in the locality (CENAGREF, 2016) due 
to extreme poverty, could justify this finding. However, or-
chids were also known for their spiritual properties and this 
knowledge seems to be related to old men. Thus, a speci-
alization in use of orchid species can be assumed inside the 
communities even if the results did not show a significant 
difference of knowledge on orchid species between sexes.
While orchids were not really valued in the study area, they 
significantly contribute to the income of the local popula-
tion in other parts of the world. Nyomora (2005) reported 
that orchids were used by the populations of southern high-
lands of Tanzania as vegetables in place of meat. This trend 
in food use is reinforced by Menzepoh (2011) in Cameroon 
where the tuber of Habenaria keayi Summerh. and the roots 
of H. zambesina Rchb.f. were used for food (Joshi 2009, 
Kasulo et al. 2009). During the survey, the low attention 
paid by the local populations around the PBR to orchids re-
vealed that they do not even know that some orchid species 
produce flowers important for their identification. In India, 
the extreme beauty of the orchid flowers has made them wi-
dely used in the decoration of places of worship and other 
festivities. Although not properly measured in this study, 
the contribution of the orchids to the income of househol-
ds living around the PBR seems insignificant. In contrast, 
the orchid species were reported to contribute considerably 
(up to $20 per month) to the income of the rural Malawians 
(Kasulo et al. 2009). It may be necessary to document ad-
ditional information on the non-trade of the wild orchids as 
reported by the respondents, through field surveys of mar-
kets and interviews with local plant healers.
Estimate Std. Error z value Pr(>|z|)
(Intercept) -3.92 0.92 -4.26 <0.0001***
Gender = Male1 0.35 0.28 1.22 0.2200
Age 0.04 0.01 2.93 0.0030**
Ethnic group Gourmantche2 0.79 0.43 1.85 0.0600
Ethnic group Waama2 1.52 0.40 3.78 0.0002***
Ethnic group Fulani2 0.26 0.45 0.59 0.5500
Education level = Not Educated3 0.46 0.43 1.08 0.2800
z: statistic of Fisher / statistique de Fisher; Pr: probability of z / Probabilité z; Std. Error: Standard error / erreur standard; Gender M: Gender male / 
genre masculin.
1: Reference group = Female
2: Reference group = Berba
3: Reference group = Educated
Table 4:  Coefficients from negative binomial regression / Coefficients de la régression binomiale négative.
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4.2 Implications for the Conservation and Management
The low knowledge of local populations around the PBR of 
orchids may prevent their commercialization in the study 
area and could be positive for their conservation. However, 
the beauty of the flowers of some of these orchids could be 
an asset in promoting these species in aesthetics and decora-
tion after understanding and promoting their domestication. 
In fact, compared with the economic importance of orchi-
ds in other parts of the world (Davenport & Ndangalasi 
2003, Subedi et al. 2013, Phelps & Webb 2015), the or-
chids in the study area are at this point relatively underu-
tilized. A high commercial potential exists for several Ha-
benaria and other orchid species (Singh & Duggal 2009, 
Hossain 2011, Pant 2013) that can be used to improve the 
livelihoods of local people. However, there is needed to first 
assess the population dynamics of the relevant orchid spe-
cies to determine their suitability for domestication in the 
study area. Trade in wild harvested orchids may threaten the 
local biodiversity through overexploitation (Hemley 1994, 
Davenport & Ndangalasi 2003, Subedi et al. 2013). Ho-
wever, sustainable exploitation of orchids could be expected 
following a successful domestication of the orchid species.
Habitat destruction was also an important factor threatening 
orchid species in the study area (Assédé et al. 2012). Accor-
ding to the New York Natural Heritage Program, when rare 
plants are protected, distinctive populations of species are 
preserved along with their genetic variation within their na-
tural habitats. Because orchids are the most evolved of all 
flowering plants, they are very site-specific and need opti-
mum conditions to thrive in a given ecosystem. It is there-
fore crucial to put effort in conservation and rehabilitation 
of disturbed savanna ecosystems on farmland around the 
protected areas. The diversity of traditional uses and know-
ledge recorded during the study should be considered when 
designing regional management strategies. For example, be-
cause the Gourmantché women assigned a high medicinal 
value to orchid species, they should be involved in strate-
gies aimed at selection, conservation and domestication of 
rare genotypes as well as most used orchid species. At the 
same time, they should be involved in domestication, im-
provement programs as well as identification of potential 
market niches for the orchid species development in Benin. 
Establishment of small-scale sustainable orchid breeding 
enterprises could be a valuable alternative for the produc-
tion of medicinal orchids for local communities.
5 Conclusion
Twenty nine different types of use of orchids were reported 
for traditional medicine, food, veterinary and spiritual pur-
poses. From the total respondents, 56.25% knew and used 
at least one of the recorded orchid species. H. filicornis, P. 
paludosa, P. caudatus and C. arcuata were not identified 
by local people. The ethnic group and the age were the two 
main factors which affected the knowledge of orchid spe-
cies. The medicinal and spiritual uses had the highest total 
cultural importance index value. Old women (> 60 years) 
from the Gourmantché and Waama ethnic groups had more 
knowledge of the medicinal uses of orchids while the men 
were more focused on the veterinary uses. In view of their 
conservation, it is crucial that traditional ethnic knowledge 
of orchids should be preserved. In future, research should be 
focused on the domestication potential and enterprise deve-
lopment of orchid species for their sustainable use.
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